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MIcroBioTeat Protocol: Vlnicldai Hard-Surface Efficacy Test-Avian infactious Bronchitis Virus 

OBJECTIVE: 

This test is designed to substantiate virucidal effectiveness claims for a test substance to 
be labeled as a virucide. It determines the potential of the test substance to disinfect hard 
surfaces contaminated with the test virus. The test is designed to simulate consumer use 
and confomns to EPA OCSPP 810.2000 and 810.2200 Test substance Performance Test 
Guidelines, and follows the procedure outlined In the ASTM International test method 
designated El053-11, "Standard Test Method to Assess Virucidal Activity of Chemicals 
intended for Disinfection of Inanimate, Nonporous Environmental Surfaces". 

TESTING CONDITIONS: 

Virus will be dried on a suitable sterile hard surface at ambient temperature. One test 
substance, two batches flotsl. wSI be tested, at one contact time and one reolicate fN=11. 
The test substance will be used to treat the dried virus on a glass Petri dish carrier. After a 
defined exposure period as specified by the sponsor, the test sulistance-virus mbcture will 
be neutralized, scraped off from the surface, coDected, and tested for the presence of 
infectious virions. 

MATERIALS: 

A. Test, control and reference substances will be supplied by the sponsor of the study 
(see last page). As per CFR 40.160.105: 

• The identity, strengtfi, purity, and composition, or other characteristics whid) 
win appropriately define the test, control, or reference substance shall be 
determined for each batch and shall be documented by the sponsor before 
its use In a study. Methods of synthesis, fabrication, or derivation of the test, 
control, or reference substance shall be documented and retained by the 
sponsor. 

• When relevant to the conduct of the study the soiubiilty of each test, control, 
or reference substance shall be determined by the sponsor before the 
experimental start date. The stabiiify of the test, control, or reference 
substance shall be detennlned by the sponsor before the experimental start 
date or concomKantiy according to written standard operating procedures, 
which provide for periodic analysis of each batch. 
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MIcroBloTest Protocol: Vinicidal Hard-Surfiaca Efncacy Teat - Avian Infectioijs Bronciiflis Vfrus 

The test sut)stance will be tested as supplied by the sponsor unless directed 
othenvlse. All operations performed on the test substance such as dilution or 
specialized storage conditions must be specified by the sponsor before Initiation of 
testing. 

The sponsor assures MIcroBloTest testing facility management that the test 
substance has been appropriately tested for Identity, strength, pui%, stablPity, and 
uniformity as applicable. 

MIcroBloTest Vitill retain all unused test substances for a period of one year upon 
completion of the test, and then discard them In a manner that meets the approval 
of the safety officer, or retum them to the Sponsor. The test materials and the 
paper records will be retained In accordance to FIFRA. MIcroBloTest will contact 
the Study Sponsor to arrange for transfer of records when/If the test substance is 
returned to the Sponsor. 

B. Materials supplied by MIcroBloTest, Including, but not llmltsd to: 

1. Challenge vims (requested by the sponsor of the study): Avian Infectious 
BrondiUs Vims (<= Infactlous Bronchitis Virus) 

• Note: the vims Inoculum wID contain 5% semm. 

2. Host cell: see Project Sheet No. 1 

3. Laboratory equipment and supplies. 

4. Media and reagents: 

Media and reagents relevant to tiie vhms-host system and test substance 
being tested will be documented In the first project sheet and data pack. 

TEST SYSTEM IDENTIFICATION: 

All Petri dishes, dilution tube racks, and host-containing apparatus will be appropriately 
labeled with the following Information: vims, host, and test substance and/or prpject 
number. 
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MIoroBloTest Protocol: Viruddal Haid-Suriiace Efllcacy Test-Avian Infactious Bronchitis Virus 

EXPERIMENTAL DESIGN: 

All of the procedures Involved in performance of this study are described In a detailed 
series of SOPs that are maintained at MIcroBloTesL SOPs and Logs are referred to In the 
raw data and are required as part of GLP regulations. The study flow diagram Is shown In 
F^ure 1, virith details descritred in the foilowing sections. 
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MicioBioTest Protocol: Vlruddal Hard-Surface Effteacy Teat - infacUous Bronchitis Vims 

A. Inoculum preparation: 

Viral stocks are purchased from reputable sources that Identify them by scientifically 
accepted methods and may have been propagated at MicroBloTest. Records are 
maintained that demonstrate the origin of the virus. The virus stocks are stored at 
an ultra-low temperature. 

Frozen viral stod(s will be thawed on the day of the test (fresh stock cultures may 
be used at the discretion of the Study Director). Serum will be added to viral stock 
to achieve an organic load of 5% (if not already 5%). unless othenvlse directed by 
the Sponsor and pre-agreed by MicroBloTest 

Note: a level of approximately 5.0 - 7.0 Logio virus challenge (as Indicated by the 
plate recovery control load), or approximately 3.0 - 5.0 Logio beyond the level of 
cytotoxicity (if present, should be achieved whenever possible. 

B. Carrier preparation: 

For each lot of the test substance, an aliquot of 0.4 mU of stock virus win be spread 
over an area of approximately 4 In^ that has been marked on the underside of pre-
sterilized glass Petri dishes. Note: The volume of the test idrus to be applied onto 
each carrier may be changed at the dtecretion of the Study Director. This volume 
will remain consistent among all test and control runs. Then the virus will be 
allowed to dry at ambient temperature. The drying time and temperature will be 
recorded. 

One carrier vitill be prepared for each lot of test substance using virus. One carrier 
will be prepared for the plate recovery control using virus. Additionally, one carrier 
win be prepared for eadi lot of test substance for tiie neutralizer effectivenessAdral 
interference and cytoto)dclfy controls using media in lieu of virus as the inoculum. 

C. Test substance preparation: 

Note: Information on the Identity, strength, purity, stability, uniformify, and dose 
solution analysis of the test substance resides with the sponsor of the study. 

The test substance will be prepared exactly according to the sponsor's directions (if 
provided). 
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MicroBioTestPrDtocot Virucidal Hard-Suifece Efflcary Test-Avian Infectious Bronchitis Vims 

D. Test-

Two lots of the test substance (liquid spray) will be tested at one contact time and 
one replicate (N=1). 

For direct liquid application test substance, for each replicate run, after the inoculum 
has dried, 2.0 mL of the test agent will tie added. The dried virus film must be 
completely covered by the test agent The plates will remain at the temperature and 
for the time specified by the sponsor. After the contact period, the test agent will be 
neutralized wifii 2.0 mL of appropriate neutrallzer and the mixture vrill be scraped 
from the surface of the dish with a cell scraper. This will be considered 
approximately a 10-^ dilution. 

For spray type test substance, an aliquot of the test substance, ready-to-use, will be 
dispensed into a sterilized spray bottle. The spray bottle will tfien be shaken 2-3 
times to ensure homogeneity and sprayed to charge the spray bottle. A mock spray 
action will be performed by applying the test substance as the sponsor directs onto 
at least two blank Petri dishes. Then the volume dispensed onto each dish will be 
measured and averaged. This averaged volume from the mock spray runs will be 
used for the neutrallzer for ail applicable runs and for the Plate recovery control 
runs. Then the test substance will be sprayed onto the virus carriers In a horizontal 
position until thoroughly wet from a distance of 6" - 8". Each carrier will be held in a 

' horizontal position for the exposure time as specified by the sponsor. After the 
contact period, the test substance will be neutralized with an appropriate neutrallzer 
using the averaged volume from the mock spray runs; and the mixture will be 
scraped off from the surface of the dish with a cell scraper. This post-neutralized 
sample (PNS) will be considered approximately a 10-^ dilution. 

If Sephacryl columns are used to aid In the neutralization and to further reduce the 
cytotoxicity, each inoculum/test substance/neutralizer mbcture sample will be loaded 
onto a pre-spun Sephacryl column. Following the passage through columns, the 
eluates will be asepticaily collected and serially ten-fold diluted In DM. If columns 
are not used, serial ten-fold dilutions of the inoculum/test substance/neutralizer 
mixture will directly be prepared In DM. 

Protocok 506.3.05.25.16 
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MicroBloTest Protocol: Viruddal Hard-Surfm Efficacy Test-Avian Infectious Bronchitis Virus 

E. Infectivify assay: 

The residual Infectious virus In all test and control samples will be detected by viiel-
induced c^pathic effect (CPE) or hemagglutination. 

Selected dilutions of the neutralized inoculum/test substance mixture (test samples) 
and control samples wiii be added to cultured host ceils (at least four wells per 
dilution, per reaction mixture) and incxjbated at 36±2''C with 5±1% 002 for total 
9-12 days. The host ceils may be washed twice with phosphate buffered saline 
prior to inoculation. The InoculatBd culture utiii be obsenred and refed vidth fresh 
media as necessary, during the incubation period. These activities, if applicable, wiii 
be recorded. The host cells will then be examined mlcroscopicaiiy for presence of 
Infectious vims by virus-spedfic CPE or hemagglutination. These observations wiii 
be recorded. 

F. Controls: 

1. Plate recovery control (PRC): 

This control will be performed in singlet mns, concurrentiy witii the test 
substance mns. The vims inoculum wOi be spread over the surface of a 
sterUe glass Petri dish and left to dry at ambient temperature. A volume of 
DM equivalent to that of the test substance wiii be added to the dried vims. 
Post-contact time, Adms will be subjected to the identical neutralizaition 
procedure as the test substance. This control wiii determine the relative loss 
in >dms infectivify resulting from drying and neutralization alone. 

The results from this control wiii be compared with the test results to confirm 
recovery of at least 4.0-Logio of infectious >^ms in this control following 
drying and neutralization, its titer wiii be used to compare wKh the titers of 
the test results to reach the acceptable test criteria (see below). 

2. Neutralizer effectivenessA/iral interlerence control (NEA^i): 

This control wiii determine if residuai active ingredient is present after 
neutralization and if the neutralized test substance interferes witti the vims 
bifectlon system. This control wiii be performed for botii lots of test 
substance at one replicate. 

Protocol; 506.3.05.25.16 ^ . 
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MicroBIoTest Protocol: Virucidal Hard-Surface Efficacy Test - Avian Infacaous Broiicltifls Virus 

The test substance wiD be processed exactly as the test procedure but in lieu 
of virus inoculum, dried DM will be e}q}osed to the test substance and 
assayed as previously described. Post-4reatment and neutralization, the 
neutralized DM/test substance mbcture will be divided into two portions, one 
for cytotoxici^ control and the other for neutrai'izer effectiveness/virai 
interference control, and processed as the test 

if columns are used, each portion will be passed through individual columns 
and the eiuate will be serially diluted ten-fold in DM. if columns are not used, 
each portion will be directly diluted using serial ten-fold dilutions in DM. 

The neutraiizer effoctivenessArirai interference control sample will be diluted 
as follows: using dilution test tubes and appropriate pipette, an aliquot of the 
PNS win be used for maidng serial 10-foid dilutions in DM (for example, 0.5 
mL sample + 4.5 mL DM). Following serial dHutlon, 0.1 mL of a low fttered 
virus, containing approximately 1,000 - 5,000 Infectious units of virus, will be 
added to 4.5 mL of each dilution and held for a period of no shorter than the 
contact time. Then these samples will be used to Inoculate host cells as 
described for the test procedure. 

Selected dHutions of the sample wW be added to cultured cell monolayers at 
a minimum of four wells per dHutlon per sample, as described In the 
•InfBctivily Assay" section. 

3. Cytotoxlclfy control (CT): 

This control wlH be perfonaed for both lots of test substance at one replicate. 

The cytotoxicity sample, acquired fiom the neutraiizer effectiveness/viral 
InterferBnce control run, will be diluted and have no virus added. Selected 
dilutions win be Inoculated and Incubated In the same manner as the rest of 
the test and control samples. These effects are distinct from virus-induced 
cytopathic effiscts, which win be evident In the plate recovery control cultures. 

4. Column titer control (to be performed only If a Sephacryl column Is used): 

This control wHl be performed to determine any affect tiie columns may have 
on Infectious virus titer. It will be performed in a single run. 
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MicroBioTest Protocol: Viiucidai Hard-Surface Efficacy Test-Avian Infactioua Bronchitis Virus 

The sample for this control will t>e acquired from a portion of the PRC, prior 
to passing through the columns and will be serially diluted in DM, then 
processed in the same manner as the test 

5. Cell viability control; 

ITiis control will be performed in a single run. It wQi demonstrate that cells 
remain viable throughout tiie course of the assay period, in addition, it will 
confirm the sterility of the DM employed throughout the assay period. At least 
four wells of ceils will receive only DM and will be incubated and processed 
virith both test and other controls. This will serve as the negative control. 

6. Virus Stock THer control (VST) 

This control will be performed In a single run. An aliquot of the virus used in 
the study will be directly serially diluted and inoculated onto the host cells to 
confirm the titer of the stock virus. This control will demonstrate that the titer 
of the stodc virus is appropriate for use and that the viral infectlvHy assay is 
perfonoed appropriately. 

G. Calculation: 

The 50% tissue culture infective dose per mL (TCiDso/mL) will be determined using 
the method of Spearman-Kart)er (Kflrber G., Arch. Exp. Pathol. Pharmakol. 1931, 
162; 480^83) or other appropriate methods such as Reed and Muendi (Am. J. of 
Hyg. 1938, 27.493). in the case where a sample contains no detectable virus, a 
statistical analysis may be performed based on Poisson distribution (intemational 
Conference on Harmonization, Topic Q5A, 1999; 24-25) to determine tiie 
theoreticai maximum possible titer for that sample. These analyses iMIl be 
described In detail In the final report The test results will be reported as reduction 
of the virus titer post treatment with the test article eiqiressed as logio. 

The Vlrti? i^o^d w)|i caipplated |n foe fo|iovir|nq mfinngr 
Virus Load (Logio TCiDso) «= N^rus Titer (Logic TClDsofoiL) + Logic [Volume per 
sample (mL)] 

The Logic Reduction Factor (LRR wlil be calculated in the followlno manner 
Logic Reduction Factor - Initial viral load (Logic TCIDso) - Output viral load (Logic 
TCIDsc) 

Protocol: 506.3.05.26.16 
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MicroBioTest Protocol: Virucidal Hard-Surtace Efllcacy Test- Avian Infectious Bronchitis Virus 

TEST ACCEPTANCE CRITERIA: 

The test vtrill be acceptable for evaluation of the test results If the criteria listed below are 
satisfied. The study director may consider other causes that may affect test reBablllty and 
acceptance. 

• The Infectious virus recovered from the PRC control must be ^ 4.0-logiD 
TCIDso units. 

• Viral-Induced cytopathic effect must be distinguishable from test substance 
Induced cytotoxic effects (If any). 

• Virus must be recovered tirom the neutralizer effectiveness/Viral Interference 
control (not exhibiting cytotoxicity). 

• The Cell Viability Control (assay negative controQ must not exhibit virus. 

TEST SUBSTANCE EVALUATION CRITERIA: 

According to the US Environmental Protection Agency, the test substance passes the test 
if there Is complete Inactlvation of the virus at aii dilutions. When cytotoxicity Is evident, at 
least a three-log reduction In titer must be demonstrated beyond the cytotoxic level. 

PERSONNEL AND TESTING FACILITIES: 

A study director will be assigned prior to Initiation of the test Resumes are maintained and 
are available on request This study will be conducted at MicroBioTest 105 Carpenter 
Drive, Sterling, Virginia 20164. 

REGULATORY COMPLIANCE AND QUAUTY ASSURANCE (GLP studies only): 

This study will be perfonned In compliance with the US Environmental Protection Agency's 
Good Laboratory Practices (GLP) regulations. 40 CFR 160 (note: Information on the 
Identity, strength, purify, stability, uniformify, and dose solution analysis of the test 
substance resides with the sponsor of the study unless otherwise stated). 

The Qualify Assurance Unit of MicroBioTest will Inspect the conduct of the study for GLP 
compliance. The dates of the Inspections and the dates that findings are reported to the 
study management and study director will be Included In the final report 
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MicroBloTeat Protocot Virucidal Haid-Surface Effictuy Test-A^^ Infectious Bronchlfis Virus 

PROTOCOL AMENDMENTS AND DEVIATIONS: 

Any protocol amendment(s) and protocol dev]ation(s} identified will be reported in project 
sheet(s} and included in the final report. 

REPORT FORMAT: 

MicroBioTest employs a standard report format for each test design. Each final report will 
provide at least tiie following information: 

Sponsor identification 
Test substance Identification 
Type of assay and project number 
Dates of study initiation and completion 
Interpretation of results and conclusions 
Test results presented In tabular form 
Methods and evaluation criteria, If applicable 
Dates of study initiation and completion (GLP studies only) 
Signed Quality Assurance and Compliance Statements (GLP studies only) 
Certificate of Analysis (for GLP studies only; if provided by the Sponsor) 

RECORDS TO BE MAINTAINED: 

For all GLP studies, the original signed final report will be sent to the Sponsor. 

AH raw data, protocol, protocol modifications, test substance records, copy of final report, 
and correspondence between MicroBioTest and the sponsor will be stored in the archives 
at MicroBioTest, 105 Carpenter Drive, Sterling, Virginia 20164 or In a controlled facility off 
site. 

All changes or revisions to this approved protocol will be documented, signed by the study 
director, dated and maintained with this protocol. The sponsor will be notified of any 
change, resolution, and Impact on the study as soon as practical. 

The proposed experimental start and termination dates; additional Information at>out the 
test substance; challenge virus and host cell line monolayers used and the type of 
neutrali2Brs employed In the test will be addressed In a project sheet Issued separately for 

Protocol; 506.3.05.25.16 
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MIcraBloTest Protocol: Virucidal Hani-Surface EfBcac^ Test-Avian Infadious Bronchus Wus 

each study. The date the study director signs the protocol will lie the initiation date. AN 
project sheets issued will be forwarded to the study sponsor for appropriate action. 
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MIcroBloTast Protocol; Virucidal Hard-Surfacs EfBcacy Test-AVIan Infectious Bronchitis Virus 

MISCELLANEOUS INFORMATION: 

The following Information is to be completed by the sponsor prior to Initiation of the study 
(please ch^ck all applicable open ̂ )oy??): 

Name and address: VIrox Technologies, Inc. 
2770 Coventry Road 
Oakvllle, Ontario 
L6H6R1 

B. Test substance Information: 

Test substance name 

Active ingredients) 

Batch (Lot) No. 
Batch (Lot) 1 Batch (Lot) 2 

Batch (Lot) No. 
UHt \vu>\(o 

Manufacture Date n fo^ /1 c, 

Expiration Date • 

Lower Certified Limit (LCL)7 H^es QNo 
n Not applicable 

3^es GNo 
• Not applicabie 

Dilution 
• Ready to use; or 

litaH M oart concentrate + oartsdlluenfi 

EWuerrt 
• NotappHcable; or 

T^l AORC 9-€>e> 
EWuerrt 

Spray application l^jSpray 6-8 inches from the surfcice until thoroughly wet 

Contact temperature Room Temperature (20±1 C) 

Contact time ^ minutes 

Organic Load 5% serum in virus inoculum 

ConttnuBd on next page 
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MicroBloTest Protocol; Vliuctdal Hard-Surface Efficacy Test-Avten Infectkxja Bronchitis Vims 

MISCELLANEOUS INFORMATION (Continued): 

0. Precautions/storage conditions; MSDS and/or Co^ provided: Q^es 

(Note: ColA, if provided, wlii be induded in the final report.) 

REPORT HANDUNG: 

The sponsor intends to submit this Information to: Q^A • Health Canada 

STUDY CONDUCT: Q^LP 

PROTOCOL APPROVAL BY SPONSOR: 

Sponsor Signature: Date: /!) 

Printed Name: , 

PROTOCOL APPROVAL BY STUDY DIRECTOR (MicroBloTest): 

Study Director Signature:^ 
Saiimatu Lukula 

Printed Name: 

ZlJcyJ/k Date:. 
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